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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s _ ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of the plate for thermal diffusion 
transportation which radiates heat in the heating value of a heating element. It is related with the 
structure of the thermal diffusion plate between fields of making homogeneity radiating heat from 
the whole surface of a heat sinking plane especially. 
[0002] 

[Description of the Prior Art] Draw ing 3 is drawing showing typically the heat dissipation condition 
of the conventional thermal diffusion plate. This thermal diffusion plate consists of a thermally 
conductive good metal plate 11. Exoergic components, such as a transistor, are attached in the front 
face 11-1 of the metal plate 11. From the front face 11-1 of the metal plate 1 1, the heating value 
emitted from a heating element 2 penetrates the metal plate 1 1 in the thickness direction, is conveyed 
to a rear face 1 1-2, and is diffused from a rear face 1 1-2. 
[0003] 

[Problem(s) to be Solved by the Invention] From the basic principle of heat conduction, a heating 
value has the property which goes straight on as much as possible through the shortest path. 
Therefore, in the metal plate 1 1 of the conventional type illustrated to drawing 3 , from a front face 
1 1-1, the heating value of a heating element 2 penetrates the metal plate 1 1 in the thickness direction, 
and heat transfer is carried out between rear faces 11-2. The diffusing capacity of a heating value 
corresponds to the thermal conductivity of the ingredient of the metal plate 11, and the thickness of 
the metal plate 11. Therefore, corresponding to the touch area of a heating element 2 and the metal 
plate front face 11-1, diffusion conduction (arrow head 4) is carried out in the thickness direction of 
the metal plate 11, and the great portion of calorific value of the heating element 2 arranged on the 
metal plate front face 11-1 is conveyed to the plate rear face 11-2. For this reason, especially the part 
corresponding to the location of a heating element 2 in the temperature distribution on the field on 
the rear face 1 1-2 of a plate became high temperature, and heat transport was not carried out to 
homogeneity. The condition is shown in the skin temperature curve 3 on the rear face 1-2 of a plate 
of drawing 3 . 

[0004] In order to improve the heterogeneity of such heat transport, it is required to diffuse heat also 
in the direction which intersects perpendicularly with the thickness of a metal plate. A plate 1 1 will 
be weight-ized if thickness of the metal plate 1 1 is made thick enough as the approach. Moreover, in 
order to improve further the temperature homogeneity on the rear face 1 1-2 of a plate, the thermally 
conductive good material needed to be applied, such as using the metal material of a plate 1 1 as a 
pure copper. However, the consistency of a pure copper is 3 times the aluminum, and weight-ization 
will progress further. This invention aims at offering the thermal diffusion plate between fields 
which can make the temperature on the rear face of a plate equalize, without having been made in 
view of such a trouble and weight-izing a plate. 
[0005] 

[Means for Solving the Problem] The fundamental view of the technical-problem solution means by 
the invention in this application is as the following three terms. 

(1) Avoid the method (method of drawing 3 ) directly conveyed to a plate rear face by heat 
conduction between metals from a plate front face. 
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(2) When taking the indirect heat transport method which minded the medium between the plate 
front face and the plate rear face, make into homogeneity thermal diffusion of the direction of two 
dimension which met the field by the side of a plate front face by the time the heating value reached 
the plate rear-face side. 

(3) In order to carry out efficient thermal diffusion transportation, attain lightweight-izing and thin 
shape-ization with the application of the plate method which builds in a meandering narrow diameter 
tunnel mold heat pipe as a heat transport means. 

[0006] Thermal diffusion plate between fields of this invention It is the thermal diffusion plate 
between fields which carries out diffusion transportation of the heating value between the front rear 
faces of a plate.; It has the two plates mold heat pipe by which opposite arrangement was carried out. 
— this » it makes heat connection mutually with a heat transfer means, a two plates mold heat pipe 
holding the gap of a thermal protection structure mutually — having --****-- This plate mold heat 
pipe It is the meandering narrow diameter tunnel mold heat pipe with which the narrow diameter 
tunnel where the working fluid was enclosed carried out both-way meandering, and has been 
arranged. An above-mentioned two plates mold heat pipe It is arranged so that each narrow diameter 
tunnel direct section may be arranged in parallel, The above-mentioned heat transfer means is 
characterized by being what is excellent in the heat transport engine performance to the direction 
which intersects this heat pipe straight run of pipe. 

[0007] The heating value told to the front plate diffuses a plate front-face top, and reaches a heat 
transfer means. At this time, a front plate is a plate mold heat pipe, since a heat transfer means has 
the property of excelling in the heat transport engine performance to the direction which intersects 
the straight run of pipe of this heat pipe, a heating value is diffused in the direction which intersects a 
heat transfer means with a straight run of pipe from a front plate, and a heating value is diffused in 
homogeneity in this direction. This heating value is told to a flesh-side plate from a heat transfer 
means, and radiates heat to homogeneity. Furthermore, since it has the gap of a thermal protection 
structure between two plates, it can stop weight increase. 

[0008] In this mode It is desirable that the above-mentioned heat transfer means is formed in the part 
into which those narrow diameter tunnels [ / near the both-ends edge of a two plates mold heat pipe ] 
repeat a meandering turn. By forming a heat transfer means in this part, where heat is diffused over 
the whole surface of a front plate, heat transfer can be carried out to a flesh-side plate. 
[0009] Further It is desirable that the above-mentioned heat transfer means consists of high grade 
graphite inserted between two plates mold heat pipes. It has high thermal conductivity and the 
efficiency of heat transfer from a front plate to a flesh-side plate increases, moreover — It is also 
desirable to use the above-mentioned heat transfer means as the meandering narrow diameter tunnel 
mold heat pipe into which it was inserted between two plates mold heat pipes. In this case, the 
narrow diameter tunnel of the meandering narrow diameter tunnel mold heat pipe as a heat transfer 
means is arranged in the direction (or it crosses) which intersects perpendicularly with the narrow 
diameter tunnel of the heat pipe of a front flesh side. 
[0010] 

[Embodiment of the Invention] Drawing 1 is drawing showing typically the structure of the thermal 
diffusion plate between fields concerning the example of this invention, (A) is a sectional view and 
(B) is a perspective view. This thermal diffusion plate between fields consists of a front-face side 
plate mold heat pipe 1-1, a rear-face side heat pipe 1-2, and a heat connecting means 1-3. These plate 
mold heat pipes 1-1 and 1-2 are the plates having a meandering narrow diameter tunnel mold heat 
pipe. The narrow diameter tunnel 9 carries out both-way meandering of between the parts close to 
the both ends of a plate, and is arranged each heat pipe 1-1 and 1-2. The working fluid is enclosed in 
the narrow diameter container. A working fluid serves as steamy **** and the drop group which are 
filled up with a container bore with surface tension. Carrying out nucleate boiling, if a working fluid 
is heated in the heat-receiving section, by the pressure wave, steamy **** and a drop group vibrate 
and begin to flow. Thereby, a heating value is conveyed toward a low temperature side from an 
elevated-temperature side. 

[001 1] this plate mold heat pipe is applied to patent No. 1967738, patent No. 2714883, etc. which the 
invention-in-this-application person has invented and put in practical use — it is. There are the 
following features as the function. 
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(1) Since it is the heat transporuSy the self-excited vibration of a working fluid, operate, without 
being dependent on the maintenance posture of a plate mold heat pipe. Especially, it operates good 
also in top heat mode, and operates certainly also by the minute gravity of space. 

(2) Since narrow-diameter-izing is possible to the bore of about 0.5mm, pore can be made to build in 
easily also in a light-gage plate. 

(3) Although it has the function which carries out field diffusion of the heating value, since it is the 
heat transport which essentially met the narrow diameter tunnel, it is anisotropy thermal diffusion. 
For this reason, in order to carry out omnidirection equal thermal diffusion, a certain device is 
required. In addition, the heat pipe of this invention is not limited to the thing of this principle. 
[0012] The front- face side heat pipe 1-1 and the rear-face side heat pipe 1-2 have an above- 
mentioned function. These heat pipes maintain a predetermined distance, they counter in parallel and 
heat insulation arrangement is carried out. And the straight-run-of-pipe group of the narrow diameter 
heat pipe built in each heat pipe is arranged so that it may be parallel juxtaposition. The inside of the 
front-face side heat pipe 1-1 and the inside of the rear-face side heat pipe 1-2 are the parts of a 
predetermined area parallel to the edge of the part close to the plate both-ends edge on which the 
meandering narrow diameter tunnel mold heat pipe built in repeats a turn, and it connects in heat 
transfer by the heat connecting means 1-3. Of such a configuration, the single plate mold heat pipe 
which carries out diffusion transportation of the heating value equally efficiently between the front 
rear face as the whole is formed. 

[0013] The exoergic components 2 are arranged at the position of the front face of the front-face side 
heat pipe 1-1. The heat connecting means 1-3 consists of good materials of thermal conductivity like 
a pure copper, pure aluminum, and high grade graphite, and thermal diffusion nature. A thin form 
plate mold heat pipe with a built-in meandering narrow diameter tunnel mold heat pipe may be 
applied as a heat connecting means 1-3. The arrangement direction of the built-in narrow diameter 
tunnel in this case needs to be a direction which intersects perpendicularly in the direction of passage 
of the front-face side and rear-face side heat pipe 1-2 and the pore container of 1-3. 
[0014] Parts other than the part connected by the heat connecting means 1-3 between the front-face 
side heat pipe 1-1 and the rear-face side heat pipe 1-2 serve as the heat insulation gap section 1-5. 
This heat insulation gap section 1-5 is formed in order to prevent transmitting between front flesh- 
side heat pipes to a heating value directly. Although the heat insulation gap section 1-5 may consider 
as heat insulation with air, in order to prevent the radiative heat transfer from the inside of the front- 
face side plate mold heat pipe 1-2, the thermal reflex means may be established. As a thermal reflex 
means, plating of aluminum and chromium is desirable. Moreover, the interior of a gap may be filled 
up with lightweight heat insulators, such as glass fiber. 

[0015] Each part of the thermal diffusion plate between fields shown in drawing 1 acts as follows. 
(1) The heating value which received heat from the operation exoergic components 2 of the front- 
face side heat pipe 1-1 is actively conveyed toward the both-ends end of the front-face side heat pipe 
1-1 along with the straight run of pipe of the built-in meandering narrow diameter tunnel mold heat 
pipe. However, since heat transport of a meandering narrow diameter tunnel mold heat pipe is 
performed in the alignment direction of a tunnel by the working principle, it is anisotropy heat 
transport fundamentally. Therefore, in the heat transport of the front-face side heat pipe 1-1, the 
thermal diffusion of the direction which intersects perpendicularly in the alignment direction of a 
tunnel is based only on heat conduction between the metals of a material metal (wall between pores). 
For this reason, there is almost no diffusion of heat in the rectangular direction. 
[0016] (2) Diffuse the heating value conveyed in the end of the both ends of the operation front-face 
side heat pipe 1-1 of the heat connecting means 1-3 in the heat connecting means 1-3. At this time, 
the heating value diffused in the heat connecting means 1-3 serves as an ununiformity along the 
rectangular direction of a pore tunnel of a heat pipe 1-1. Namely, as for the location of the heat 
connecting means 1-3 of the pore tunnel direction corresponding to the location of a heating element 
2, for the propagation and cone reason, heat serves as an elevated temperature most. In order to 
diffuse equally the heating value of the heat connecting means 1-3 in the rectangular direction of a 
pore tunnel of a heat pipe 1-1, sufficient heat transport capacity over the direction which intersects 
perpendicularly with the heat flow of a pore tunnel is required. For this reason, as a heat connecting 
means 1-3, the big material of heat transfer capacity needs to be used to the above-mentioned 
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rectangular direction at least, wnen this function especially needs to be strengthened, as for the heat 
connecting means 1-3, a plate mold heat pipe with a built-in meandering narrow diameter tunnel 
mold heat pipe may be applied. In this case, it is applied so that thermal diffusion may be made in 
the direction which intersects perpendicularly to the direction of a heat flow of the plate mold heat 
pipe 1-1. A heating value is transmitted to the both-ends edge of the rear-face side heat pipe 1-2, 
being equally spread in an omnidirection within the heat connecting means 1-3. In order to lessen 
thermal resistance at the time of the transfer, sufficient thickness and sufficient carrier heat sinking 
plane product are required for the heat connecting means 1-3. 

[0017] (3) The meandering narrow diameter tunnel mold heat pipe built in the operation rear-face 
side heat pipe 1-2 of the rear-face side heat pipe 1-2 as well as the front-face side heat pipe 1-1 has 
the anisotropy heat transport engine performance fundamentally, and demonstrates powerful heat 
transport capacity in the alignment direction of a tunnel. The heating value equated in the direction 
which intersects perpendicularly in the direction of a heat flow of the front-face side heat pipe 1-1 is 
supplied to the both ends of the rear-face side heat pipe 1-2 by the operation of the above-mentioned 
heat connecting means 1-3. Heat transfer of the heating value equally told to the heat connecting 
means 1-3 is equally carried out in the pore tunnel direction of the rear- face side heat pipe 1-2, and it 
radiates heat from a front face. A radiation-fin group (not shown) may be arranged in the external 
surface of the rear-face side heat pipe 1-2. 

[0018] (4) a synthetic operation — as mentioned above, as heat transport between front rear faces, by 
the former, the difficult equal thermal diffusion transportation is attained and temperature 
equalization and equal heat dissipation of a conveyed side flat surface (rear-face side plate mold heat 
pipe 1-2) are attained. When the temperature of a heat sinking plane is uneven, the rate of a 
deployment of a heat sinking plane product falls, and heat dissipation effectiveness falls as the whole 
plate. Moreover, when equipping a heat sinking plane with a fin group, and carrying out forced-air- 
cooling heat dissipation, and skin temperature is uneven, the number of fins which acts effectively 
decreases and heat dissipation effectiveness falls. If equal heat dissipation is attained, these problems 
will be solved and the engine performance of a device will improve. Furthermore, thickness needed 
to be made to increase sharply in order to demonstrate the same operation on a metal plate. However, 
in this example, it had filled up parts other than heat connecting means 1-3 between two plates mold 
heat pipes with the opening or the lightweight heat insulator. For this reason, a device can be 
lightweight-ized. 

[0019] The structure and the experimental result of the thermal diffusion plate between fields 
concerning the 1st example are explained to a detail, referring to "first example" drawing 1 . The 
pure aluminum material with the thickness of 2mm, a width of face [ of 250mm ], and a die length of 
700mm was used as the front-face side of the thermal diffusion plate between fields shown in 
drawingj. , the rear-face side heat pipe 1-1, and 1-2. The path of a pore tunnel is 1.2mm and is 
arranged at intervals of 0.5mm. As a heat connecting means 1-3, the plate of pure aluminum with 
2mm [ in thickness ] and a width of face of 100mm was used. The thermal conductivity of this 
aluminum is 227.9 W/m and **. Die length was set to 250mm in all at the plate mold heat pipe 1-1 
and the width of face of 1-2. Both sides of the heat connecting means 1-3 were joined to the inside of 
a front-face side and the rear- face side heat pipe 1-1, and the both ends of 1-2 by solder brazing and 
soldering. The access distance of the heat insulation gap section 1-5 was set to 2.05mm. The whole 
thermal diffusion plate thickness between fields was set to 6.05mm. The heat insulation gap section 
1-5 was taken as air heat insulation. 

[0020] The exoergic components 2 were installed in the center of the outside of the front-face side 
plate mold heat pipe 1-1 using the rubber heater with a width of face [ of 80mm ], and a die length of 
120mm. The heat input to a heater is 80 W. It carried out and the center of the front-face side heat 
pipe 1-1 was heated. The thermal diffusion plate between fields was held horizontally, and the 
temperature of the front face of the rear-face side heat pipe 1-2 after exoergic section temperature 
balances by natural heat dissipation was measured. The ambient temperature at the time of 
measurement was 24. 1 degrees C. The contact section temperature (heat-receiving section 
temperature) of exoergic components was 47.9 degrees C. The measurement temperature in four 
dispersed point of measurement became 42.6 degrees C, 44.0 degrees C, 43.2 degrees C, and 43.7 
degrees C respectively. These values show that comparatively equal heat transport was performed. 
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The broken line 3 of drawing 1 is a curve which shows the skin temperature of the rear-face side heat 

pipe 1-2. 

[0021] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing typically the structure of the thermal diffusion plate between 
fields concerning the example of this invention, and (A) is a sectional view and (B) is a perspective 
view. 

[Drawing 2] It is the sectional view showing typically the structure of the thermal diffusion plate 

between fields concerning other examples of this invention. The cross-section explanatory view of 

the second example of the thermal diffusion plate between fields of this invention. 

[Drawin g 3] It is drawing showing typically the heat dissipation condition of the conventional 

thermal diffusion plate. 

[Description of Notations] 

1 Thermal Diffusion Plate between Fields 

1-1 Front-Face Side Plate Mold Heat Pipe 

1-2 Rear-Face Side Plate Mold Heat Pipe 

1-3 Heat Connecting Means 

1 -4 Graphite Heat Transfer Means 

I- 5 Heat Insulation Gap Section 

2 Exoergic Components 

3 Skin Temperature Curve 

4 Heat Flow Rate 

9 Narrow Diameter Tunnel 
1 1 Metal Plate 

II- 1 Plate Front Face 
11-2 Plate Rear Face 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the thermal diffusion plate between fields which carries out diffusion transportation of the 
heating value between the front rear faces of a plate — it is — ; ~ the two plates mold heat pipe by 
which opposite arrangement was carried out — having — this ~ a two plates mold heat pipe Heat 
connection is mutually made by the heat transfer means, holding the gap of a thermal protection 
structure mutually. This plate mold heat pipe It is the meandering narrow diameter tunnel mold heat 
pipe with which the narrow diameter tunnel where the working fluid was enclosed carried out both- 
way meandering, and has been arranged. An above-mentioned two plates mold heat pipe It is the 
thermal diffusion plate between fields which is arranged so that each narrow diameter tunnel direct 
section may be arranged in parallel, and is characterized by the above-mentioned heat transfer means 
being what is excellent in the heat transport engine performance to the direction which intersects this 
heat pipe straight run of pipe. 

[Claim 2] The thermal diffusion plate between fields according to claim 1 characterized by forming 
the above-mentioned heat transfer means in the part into which those narrow diameter tunnels [ / 
near the both-ends edge of a two plates mold heat pipe ] repeat a meandering turn. 
[Claim 3] The thermal diffusion plate between fields according to claim 1 or 2 characterized by the 
above-mentioned heat transfer means consisting of high grade graphite inserted between two plates 
mold heat pipes. 

[Claim 4] The thermal diffusion plate between fields according to claim 1 or 2 characterized by the 
above-mentioned heat transfer means being the meandering narrow diameter tunnel mold heat pipe 
inserted between two plates mold heat pipes. 



[Translation done.] 
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